hospital mass miniature radiography had shown moderate cardiac enlargement. His main symptoms were cough, breathlessness, hemoptysis, and swelling of the legs. There were gross signs of heart failure. Auricular fibrillation was present and the heart was much enlarged and this was confirmed radiologically (Fig. 1A) . The heart sounds were normal, no murmurs were heard, and the blood pressure was 120/80 mm. Hg. Pericardial effusion was suspected at one stage, but fluid was not obtained by aspiration. The cardiogram (Fig. 2) showed auricular fibrillation, low voltage, wide QRS complexes, deep Q 164 waves in leads 1, V4, and V6, and inverted T waves in V6. The blood count, plasma proteins, and blood urea were within normal limits, and the Wassermann and Kahn reactions were negative. He remained in hospital for six months and eventually the signs of heart failure disappeared, but he was subsequently readmitted three times because of heart failure. He developed a triple rhythm and a transient musical systolic murmur was occasionally heard in the mitral area. He died after repeated pulmonary infarctions and the terminal development of gangrene of his toes and heels. At necropsy by Dr. T. E. Parry, the pericardium was found to be normal and the cavity contained about 110 ml. of clear straw-coloured fluid. The heart was grossly enlarged and weighed 740 g. The right atrium was dilated and its walls thickened. Both ventricles were dilated and hypertrophied (R.V. 10 mm., L.V. 20 mm. thick). The valves were normal. Several adherent antemortem mural thrombi were present in both atria. One of these protruded from the left atrium through the dilated mitral valve producing a ball-valve obstruction of the orifice (Fig. 3) . The endocardium of the atria was slightly thickened and that of the ventricles was thin and translucent. White streaks and patches of fibrosis were evident on the cut surface of the wall of the left ventricle. The aorta was smaller than normal. The two coronary arteries arose normally from the aorta and were free of atheroma. The right coronary artery, and in particular, the circumflex branch of the left coronary artery were small having regard to the size of the ventricles.
The left pleura contained a haemorrhagic effusion and several infarcts were present in the lungs. Microscopical examination of the atria showed hypertrophy of the muscle fibres and a moderate degree of interstitial and endocardial fibrosis, and the ventricular walls showed a pronounced degree of interstitial fibrosis with hypertrophy of the muscle fibres (Fig. 4) and coupling. The blood count and plasma proteins were normal, and the Wassermann and Kahn reactions were negative. He responded to treatment and the signs of failure disappeared. Digitalis therapy was continued on leaving hospital and he resumed his occupation as a clerk. Two years later he died suddenly in the street.
At necropsy by Dr. W. R. L. James, the pericardium was found to be normal. The heart was enlarged and weighed 620 g. The enlargement affected both sides of the heart equally. The wall of the right 167 .
:1 I group.bmj.com on August 15, 2017 -Published by http://heart.bmj.com/ Downloaded from ventricle measured 6 mm. and that of the left 19 mm. in thickness. The right coronary artery had a small ostium and was small throughout its length without atheroma, the left showed a slight degree of atheroma near its origin, and both were patent. The heart muscle was thick but otherwise normal to the naked eye. There was no defect of the valves, endocardium, or of the septa of the heart. The aorta was normal. Microscopical examination showed that the heart muscle fibres were enlarged and there was slight vacuolation of the cytoplasm in the region of the nuclei, and slight fibrosis of the subendocardial zone of the myocardium. Throughout the heart muscle there were scanty foci of fibrosis, the largest being less than 2 mm. across. There was a very slight increase of the perivascular connective tissue (Fig. 6) wal iothe hspital whcreia halue showed signs ofarigh themiparesfis Thlesplssat.as6 And ireguacroms extDr..Astoe. Pre,theapexrbeatdu was dislacd totheonterior2 axllarycliea sthrew-wasura heart. failre.wa Tliheweakinesofs therighrdtims slerowly imroved, but threes wheek haftrt wadmsso heagen showed signs ofheartflethtrpersditedind site tatmentuTed bo count herum teins an syerumopelectrolytes were nomeal.reOn cardioscopyk (Fig. 1 occluded. There was an old area of softening 1 cm. across in the internal capsule of the brain. Chronic venous congestion of the liver, left pleural effusion, and infarcts in the spleen and the right kidney were also found. Microscopical examination showed diffuse fibrosis of the myocardium (Fig. 7) . The myocardium under the thrombus showed the same changes. Case 4. A Jamaican woman, aged 41. Her father died at the age of 57 as a result of an accident and her mother at the age of 80 from an unknown cause. There was no family history of heart disease and each of her six children had a normal-sized heart. Five years before her admission to hospital she had developed a cough and a radiograph at that time showed slight cardiac enlargement. Five weeks before she was seen she became breathless on exertion and this became progressively worse, and was followed by swelling of the legs. There were gross signs of heart failure. The pulse rate was 130 and the rhythm regular. The apex beat was displaced one inch beyond the mid-clavicular line. There was a triple rhythm present and a soft systolic murmur in the mitral area. The blood pressure was 120/80 mm. On cardioscopy there was generalized cardiac enlargement affecting both ventricles. The cardiogram showed sinus tachycardia and inverted T wave in V4. She responded well to treatment and was discharged two months later. Within four months she developed auricular fibrillation which was controlled by digitalis therapy. She continued to be breathless on slight exertion and fifteen months later was readmitted in gross cardiac failure which again responded to treatment. During this admission she showed signs of renal and splenic infarction. On cardioscopy, the heart was larger and the electrocardiogram (Fig. 9) and showed inverted T waves in V6. The blood count was normal. Dr. I. A. B. Cathie tested the patient's serum for toxoplasmosis and found that the dye test was positive at 1/16 and that the complement fixation test was negative. The Wassermann and Kahn reactions were negative. She was discharged from hospital but one month later was readmitted in a moribund condition with signs of pulmonary cedema and died the same day. At necropsy by Dr. F. K. Storring, the pericardium was found to contain 160 ml. of straw-coloured clear fluid. The heart weighed 405 g. There was dilatation and hypertrophy of the left ventricle, 14 mm. thick, dilatation of the right ventricle, 5 mm. thick, right atrium, and right auricle. All the valves were normal and the chordwe tendinea were thin. The endocardial lining of the chambers of the right side of the heart appeared normal, but that lining the left side of the heart was thickened. The endocardial thickening was greater in the left atrium and auricular appendage than in the left ventricle. The coronary arteries were patent throughout; their walls were thin except for the left coronary artery which showed an eccentric thickening of its intima just distal to the point of origin of the anterior descending branch. The muscle did not show any macroscopic abnormality. Congested and cedematous lungs, chronic venous congestion of the liver, and infarcted areas in the spleen and kidneys were also found. Microscopical examination of the heart showed interstitial perivascular and patchy focal fibrosis ( Fig. 10 ) with diffuse infiltration of the interstitial connective tissue with chronic inflammatory cells composed mainly oflymphocytes, plasma cells, mononuclear cells with somewhat large basophilic cytoplasm, and degenerative cells with pyknotic nuclei. In addition, focal collections of similar chronic inflammatory cells were occasionally seen in the areas of perivascular fibrosis in relation to the vessels (Fig. 11) as well as in the patchy areas of fibrosis with evidence of muscle destruction in the latter. The endocardium of the left ventricle, including the interventricular septum, the left atrium, and left auricle was thickened. In the section taken from the left auricle a small organized mural thrombus was present. The left coronary artery showed at one point an eccentric atheromatous thickening but it was patent. 
DIAGNOSIS
The conditions that suggested themselves before a diagnosis of myocardial fibrosis was made in these cases were pericardial effusion, constrictive pericarditis coronary artery disease mitral valve disease, and thyrotoxicosis. The radiological interpretation in the first case favoured a pericardial effusion and the diagnosis was so much in doubt at first that an exploring needle was introduced, but no fluid was obtained. The presence of a very large heart and the absence of greatly distended cervical veins and liver and of a sound in early diastole appeared to rule out the diagnosis of constrictive pericarditis. In the second case the paroxysms of tachycardia and the cardiographic tracings at one stage suggested coronary arterial disease, but later curves failed to substantiate this diagnosis. Mitral valve disease was thought to be present in the third case at first because of the loud systolic murmur in the mitral area, but cardioscopy failed to show an enlarged left atrium. When the fourth patient developed auricular fibrillation it was thought that thyrotoxicosis might have been missed, but she derived no benefit from antithyroid therapy. No attempt has been made to include all the diseases that enter into the differential diagnosis of cases that present with cardiomegaly, and mention has only been made of the conditions that were considered in these particular cases. Bedford and Konstam (1946) recorded a series of 40 cases with endomyocardial fibrosis occurring in African soldiers, all of whom had cardiomegaly and signs of heart failure: necropsy in 17 showed normal coronary arteries but some subendocardial necrosis and fibrosis, endocardial fibrosis, and hypoplasia of the aorta. They did not know the cause of this syndrome, but considered whether nutrition or a constitutional factor associated with the aortic hypoplasia might be operative. Similar lesions were found in 20 Africans reported by Ball et al. (1954) : of these, 10 had mitral incompetence, 2 had tricuspid incompetence, and 2 had both these lesions; 4 had healthy valves and 2 had extensive endocardial fibrosis of the right ventricle with distortion of the cavity to such a degree as to almost obliterate the tricuspid orifice. The lesions were essentially fibrosis of the endocardium and underlying myocardium at or near the apex of the ventricles with thrombus formation on the abnormal endocardium, the fibrous tissue spreading upwards and involving the papillary muscles, chords, and cusps. Histologically, cellular fibrous tissue was found in the thickened endocardium and strands of this tissue penetrated into the myocardium. No cause was found for the condition but virus infection, some antigen-antibody reaction, and malnutrition were considered possible aetiological factors. In the cases reported here the essential fibrotic lesions were found in the myocardium and are therefore unlike those described by Konstam and Bedford and by Ball et al. The endocardium was only slightly involved in the disease process in the first two cases and in Case 4 the thickened endocardium was more prominent in the left atrium than in the left ventricle, and in this case the main lesions were those of chronic diffuse interstitial myocarditis. No signs of progressive liver disease were found in these cases and they were therefore dissimilar from the 30 Bantu patients described by Gillanders (1951) . Becker et al. (1953) described 40 cases that died from heart failure: at necropsy the heart showed dilatation without hypertrophy, subendocardial necrosis or fibrosis, fibrosis of the papillary muscles, and focal or diffuse thickening of the endocardium. The microscopical picture was that of degeneration of collagen and its associated ground and cement substances. Widespread focal involvement of the connective tissue throughout the body was demonstrated. Most of their cases had a prolonged pyrexia and the average duration of life was six months. The clinical picture and the necropsy findings are quite unlike the four cases described here. Paulley et al. (1956) has recently recorded four cases of myocardial toxoplasmosis presenting as cardiomegaly with positive serological tests: the tests were only performed in Case 4 and they were negative.
DISCUSSION
The four cases recorded here had cardiac hypertrophy with no signs to indicate the more common causes of heart disease. All had abnormal electrocardiograms and even in the reported cases of myocardial fibrosis right bundle-branch block (as shown in Case 3) is rare. Three had embolic phenomena and all showed signs of heart failure. The microscopical findings, although similar, were not identical in all the cases-interstitial fibrosis, slight endocardial fibrosis, and hypertrophy of the muscle fibres in the first; very slight subendocardial and focal fibrosis with much muscle fibre hypertrophy in the second; diffuse fibrosis of the myocardium in the third; and active diffuse interstitial myocarditis with myocardial and endocardial fibrosis in the fourth case. They all showed, however, a fibrotic reaction in the myocardium.
The clinical and pathological features of the first three patients are similar to those described by Evans (1949) and thus are probable examples of familial cardiomegaly, but in none of the three was there any positive family history: such cases, however, can occur sporadically and de novo as in the four isolated cases in Evans' series. In addition to the myocardial and endocardial fibrosis in Case 4 there was evidence of a more active process as was shown by the cellular infiltration. The etiology in all these cases remains obscure, even if it be similar in all. It is doubtful whether the small right coronary artery noted in Cases 1 and 2 is of any significance, but it is of interest that Campbell and Turner-Warwick (1956) in a description of familial cases, similar otherwise to the present series, noted that the coronary arteries were small as compared with the greatly hypertrophied left ventricle in their two patients that came to necropsy. It is possible that a virus, as yet unidentified, will eventually be found to be the infective agent responsible for these obscure cases of cardiopathy.
SUMMARY
The clinical features of four cases that presented with cardiac hypertrophy and heart failure, but without the signs of the more common forms of heart disease, are described. In each the basic pathological lesion was a myocarditis with a fibrotic reaction in the myocardium.
